Materials Poly(ethylene glycol) (PEG, 6 kDa) and poly(ethylene glycol) bis[2-(dodecylthiocarbonothioylthio)-2methylpropionate] (CTA-PEG-CTA, 10 kDa) were obtained from Sigma-Aldrich.
Materials and Methods for Supporting Figures S5, 15 and 16
Materials Poly(ethylene glycol) (PEG, 6 kDa) and poly(ethylene glycol) bis[2-(dodecylthiocarbonothioylthio)-2methylpropionate] (CTA-PEG-CTA, 10 kDa) were obtained from Sigma-Aldrich.
Control polymerization reactions
To evaluate whether ATRP can be carried out in the presence of the RAFT initiator, without initiating or disrupting the RAFT initiator, control reactions were performed. In short, ATRP of NIPAM was performed in a mixture of two initiators (Br-PEG-Br and CTA-PEG-CTA). Subsequently, the product of this reaction was subjected to conditions used in the RAFT polymerization of DMAEMA. An overview of the various reaction conditions is shown in Table S1.
ATRP polymerization of NIPAM
Triblock copolymers consisting of PNIPAM-PEG-PNIPAM were synthesized following a previously reported procedure using the PEG macroinitiator ((Br-C(CH 3 ) 2 -COO) 2 -PEG 6000 ). 1 In brief, the PEG macroinitiator (1 equiv.), NIPAM (302 equiv.), CuBr (1 equiv.) and CuBr 2 (1 equiv.) were placed in an airtight screw-cap glass vial and 12 mL of H 2 O was added to yield a final NIPAM concentration of 133 mg/mL. The reaction mixture was flushed with nitrogen and placed in an ice bath, and Me 6 TREN (2 equiv.) was added to start the polymerization reaction, which was carried out for one hour on ice. The polymer solution was dialyzed (MWCO: 10 kDa) against water for 48 hours at 4 °C, while changing the dialysate three times a day and subsequently lyophilized. In addition, the same polymerization reaction was carried out but with the presence of the commercially available CTA-PEG-CTA macroinitiator as well (mixture B-1). All products were analyzed by GPC as described in section 2.5.2 of the manuscript.
RAFT polymerization of DMAEMA
To assess if the RAFT macroinitiator is still able to initiate the polymerization of DMAEMA, after ATRP, the polymer products of reactions A-1 and B-1 were dissolved in dry DMF and AIBN was added (reaction conditions were similar as described in section 2.3.2 of the manuscript). At least three freeze-pump-thaw cycles were applied to degas the solution, after which the reaction mixture was placed in an oi l bath at 70 °C and stirred for 16 hours under N 2 atmosphere. The polymer solution was transferred into a dialysis cassette (MWCO: 10 kDa) and dialyzed against water for 48 hours at 4 °C, while changing the dialysate three times a day. The final polymers was recovered by freeze drying and analyzed by GPC as described in section 2.5.2 of the manuscript. Table S1 . Overview of control polymerization reactions performed under ATRP conditions (mixture A1 and B-1) or RAFT conditions (mixture A-2 and B-2).
Dynamic light scattering (DLS) and Laser Doppler electrophoresis (LDE) analysis of polyplexes
DLS was used to determine the hydrodynamic size and polydispersity index (PDI) of the formed polyplexes. Samples were measured in HBS buffer (20 mM HEPES, 150 mM NaCl, pH 7.4) at a final pDNA concentration of 20 μg/mL. The measurements were performed on a Zetasizer Nano S (Malvern Instruments, Malvern, UK) with an He-Ne laser operating at 633 nm, and temperature controller set at 4 or 37 °C. Data were corrected for viscosity at the different temperatures using the Malvern Zetasizer software (version 7.12).
The ζ-potential of the polyplexes was measured using laser Doppler electr ophoresis on a Zetasizer Nano Z Table S3 . Fluorescence lifetimes (τ 1 , τ 2 ), error of the lifetimes (dτ 1 , dτ 2 ), the proportion of the longer living component (α 1 ) and the mean amplitude weighted fluorescence lifetime (<τ>) at 4 and 37 °C for pDNA-FITC in the presence of labeled polymers (NPD-Cy3 and PD-Cy3).
Sample Temp. (°C) N/P ratio τ 1 (ns) d τ 1 (ns) α 1 (%) τ 2 (ns) d τ 2 (ns) <τ> (ns)
pDNA-FITC + NPD-Cy3 (fully labeled) Figure S17 . Average fluorescence lifetimes for NPD-and PD-based polyplexes prepared either stepwise or directly at N/P 10 at 4 and 37 °C.
